TECHNICAL REPORTS
Coastal aquatic ecosystems are increasingly affected by diffuse source nutrient water pollution from agricultural activities in coastal catchments, even though these ecosystems are important from a social, environmental and economic perspective. To warrant sustainable economic development of coastal regions, we need to balance marginal costs from coastal catchment water pollution abatement and associated marginal benefits from coastal resource appreciation. Diffuse-source water pollution abatement costs across agricultural sectors are not easily determined given the spatial heterogeneity in biophysical and agro-ecological conditions as well as the available range of best agricultural practices (BAPs) for water quality improvement. We demonstrate how the Soil and Water Assessment Tool (SWAT) can be used to estimate diffuse-source water pollution abatement cost functions across agricultural land use categories based on a stepwise adoption of identified BAPs for water quality improvement and corresponding SWAT-based estimates for agricultural production, agricultural incomes, and water pollution deliveries. Results for the case of dissolved inorganic nitrogen (DIN) surface water pollution by the key agricultural land use categories ("annual crops, " "vineyards, " and "mixed annual crops & vineyards") in the Vouga catchment in central Portugal show that no win-win agricultural practices are available within the assessed BAPs for DIN water quality improvement. Estimated abatement costs increase quadratically in the rate of water pollution abatement, with largest abatement costs for the "mixed annual crops & vineyards" land use category (between 41,900 and 51,900 € tDIN −1 yr −1
) and fairly similar abatement costs across the "vineyards" and "annual crops" land use categories (between 7300 and 15,200 € tDIN −1 yr sources, either natural (from forests and other ecosystems in a natural state) or anthropogenic (from agricultural fertilizer inputs and wastewater treatment plants), significantly affects coastal aquatic ecosystems. These impacts can be positive for moderate loads (e.g., primary production and aquaculture activities) or negative for excessive loads (e.g., eutrophication and algal blooms) (Furnas, 2003; Nobre et al., 2010) . It is increasingly recognized that diffuse source nutrient water pollution from agricultural activities in coastal catchments tends to have negative impacts on coastal aquatic ecosystems (Furnas, 2003; Maier et al., 2009) , whereas these ecosystems are of vital importance from a social (e.g., employment and recreation), environmental (e.g., ecosystem functions and services), and economic (e.g., tourism and fishery) perspective (Gordon, 2007; Roebeling et al., 2009a; Thomas et al., 2012) . Hence, environmental pollution theory argues that the socially optimal rate of pollution should be chosen such that the current (private) benefits obtained from agricultural nutrient water pollution balance against all future discounted (social) costs induced by this agricultural nutrient water pollution via the change in the level of nutrient water pollution in the coastal aquatic environment (e.g., Perman et al., 2003; Tietenberg and Lewis, 2009) . Put differently, sustainable economic development of coastal regions requires balancing of the marginal (private) costs from coastal catchment water pollution abatement and the associated marginal (social) benefits from coastal aquatic resource appreciation (Hart and Brady, 2002; Gren and Folmer, 2003; Roebeling et al., 2009a) .
In Portugal, the importance of catchment water resources management is specifically addressed in the 1999 sustainable transboundary catchment water management convention (Resolução da Assembleia da República no. 66/99), in which Spain and Portugal cooperate in the protection of surface and ground water resources as well as in the protection of aquatic and terrestrial ecosystems that depend on these water resources. This voluntary convention focuses on the implementation of activities Abbreviations: BAP, best agricultural practice; CMP, catchment management plan; DIN, dissolved inorganic nitrogen; SWAT, Soil and Water Assessment Tool; WFD, water framework directive.
